Wnt signaling regulates the sequential onset of neurogenesis and gliogenesis via induction of BMPs.
In the mammalian central nervous system, neurogenesis precedes gliogenesis; neurons are primarily generated at the neural stage, whereas most glial cells are generated perinatally and postnatally. However, the signals that regulate this sequence of events remain unclear. Here we show that Wnt signaling induces neuronal and astroglial differentiation but suppresses oligodendroglial differentiation. We observed that precursor cells infected with a retrovirus encoding beta-catenin differentiated into neurons, while astrocytes developed from uninfected precursor cells surrounding infected cells. As neurogenesis proceeded, expression of the bone morphogenetic proteins (BMPs), BMP2, 4 and 7, progressively increased in the cells infected with the retrovirus encoding beta-catenin. Furthermore, treatment of cells with Noggin, a BMP antagonist, completely inhibited astroglial differentiation but partially restored oligodendroglial differentiation. These results suggest that Wnt signaling indirectly regulates gliogenesis by inducing BMPs in neuronal cells. Thus, cooperation between Wnt and BMP signaling may play a key role in determining the sequence of neurogenesis and gliogenesis.